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Abstract 
Chinese food security has important strategic significance not only for native sustained economic and social development, 
but also has an important impact on world food security. At present, Chinese food security is facing three major issues which 
are serious resource constraints, complex structural contradictions and lag system supply. This paper presents the analytical 
framework of “resource • structure • System” and conducts theoretical and empirical analysis on the issue of food security in 
China by the method of system theory. The studies shows that the realization of food security in China should be based on 
its specific national conditions and reasonably and effectively combine resource allocation, structural optimization and 
system relief in order to provide continuous power for further enhancing the comprehensive support capacity of national 
food security. 
© 2013. Published by Elsevier B.V. 
Selection and peer review under responsibility of Information Engineering Research Institute 
Keywords: Food security; “Resource • structure • system”; Food comprehensive support capacity 
1. Introduction 
Chinese “national food security and long-term Plan (2008 to 2020)” proposed food production capacity 
would reach more than 550 billion kilograms, land quantity was not less than 18 million mu, food planting area 
stabilized at more than 15.8 million mu, food self-sufficiency rate remained stable above 95% and other goals in 
2020. Judging from the current situation, Chinese food output has reached 571.21 million tons in 2011, but the 
overall level of food self-sufficiency rate is less than 90%; With the development of industrialization and 
urbanization, food security in China is facing new challenges such as the increased rigidity of food demand, 
obvious resource constraints, highlighted structural contradictions and inadequate supply of supporting systems. 
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The paper, by the review of the literature on the issue of food security research in the current academia, has 
proposed resource constraints, structural contradictions and system bottleneck that Chinese food security are 
facing should be deeply analyzed on the new perspective of “resources • structure • system” so as to seek a 
solving strategy for enhancing the comprehensive support capability of food security in China. 
2. Literature review 
At present, Chinese academia pays the widespread attention on the issue of food security mainly from three 
perspectives that are supply chain, responsibility subject and regional realization to analyze Chinese food 
security in depth. 
As to the supply chain of food security, food industry chain, an organic whole and a multi-layered network 
structure, needs to design national food security system at the full range from food production, distribution, 
consumption and other aspects. At present, the academia has formed “food production security”, “food 
circulation Security”, “food consumption safety” and other main points in which “ food comprehensive 
production capacity and food security” is the mainstream view. Ziqian Liang (2007) analyzed Chinese food 
comprehensive production capacity, influencing factors and forecasts and proposed the suggestions such as 
strictly protecting arable land and water resources, enhancing the support capacity of technology on food 
production, supporting and encouraging the construction of agricultural infrastructure, improving food subsidy 
policy and food reserve system and greatly enhancing the risk resistance capacity of food production. Xiaohe 
Ma and Haitao Lan (2008) pointed out that Chinese food security should focus on agricultural infrastructure, 
agricultural science and technology, the key links of food logistics, food future markets, food subsidies policy 
and other fields. Baoming Cao (2011) considered it should develop the system resultant of production, reserves, 
logistics, consumption, import and other reproduction processes to protect Chinese food security. In short, 
Chinese food security should enhance the comprehensive food production capacity as the core, meanwhile, 
takes into account the organic integration of food production, distribution and consumption. 
As to the responsibility subject of food security, the protection of national food security is the common 
responsibility of the whole society and the game behavior of food responsibility subject based on different 
interest demands. Guangshen Wang and Ying Tan (2008) thought the subjects of Chinese food safety included 
macro, middle and micro subject, which is the central government, local governments and the masses 
respectively, and proposed the measures that it should mobilize the involvement of local government in the 
building enthusiasm of food security, reduce the cost of food production, improve crop subsidies and the 
conditions of agricultural production and so on by the game analysis of food security subject. Guomin Wang 
and Liyun Yang (2010) considered it should rationally guide and inspire food security subjects from the aspects 
such as the protection system establishment of food price, the improvement of food subsidies, the innovation of 
agricultural business model, the increasing input of agricultural facility construction, the establishment of a 
diversified investment mechanism in science and technology and the overall training mechanism of agricultural 
talent team. 
Guo-Min Wang, Yang Liyun (2010) that proposed China should establish a system of food price protection, 
the perfect food subsidies, innovative agricultural business model to increase the input in the construction of 
agricultural facilities, the establishment of a diversified investment in science and technology mechanism, 
agricultural personnel overall training mechanism in terms of food production The main rational guide and 
inspire. 
As to food security region, Chinese food security has regional characteristics. Recently, Chinese academia 
has formed three views which are “the key theory of producing area”, “the co-ordination theory of supply and 
marketing” and “the evolution theory of producing area”. Jinrong Liu (2012) thought the main producing area is 
the core and the key ensuring Chinese food security, and the support for main food producing areas and 
counties. Bo Zhao (2011) and Guihao Jia (2012) et al proposed it should establish the sound benefit 
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compensation mechanism for main food producing area. Lili Gu and Qinghai Guo (2011) has analyzed the 
evolution characteristics and multiple influencing factors of Chinese main food producing area and proposed 
that it was necessary to guide the moderate scale of food production in main producing area, strengthen the 
support and protection of the country on main producing area, coordinate the relationship between main 
producing area and main sales area and determine the development thought of Chinese food security from 
regional economy. In short, the Chinese academia has studied the influence factor of food producing area, the 
variation characteristics of producing area, the relationship between producing and sales areas and the policy 
support of the country on main producing area, but not enough for the cooperative mechanism of food main 
producing area, balance area and main sales area. 
In short, the Chinese academia factor, producing variation impact on food production areas, relations and the 
state of the production and marketing areas of the main producing areas of policy support made, but research on 
the main food producing areas, the balance area, sales areas of cooperation mechanisms enough. 
Although the existing literatures have undertaken extensive research on the supply chain, the responsibility 
subject and the area of Chinese food security, there is the improvement room for the paradigm and strategic 
goals of food security. Firstly, existing studies, having not formed a general analytical framework, should 
investigate the running safety of production, circulation and consumer links on Chinese food security from the 
perspective of system theory and analyze the deep-seated problems of food security from the changes of 
industrial structure and employment structure, the construction of food market system and the availability of 
farmers’ food. Secondly, in the macro background of "three synchronous" which are industrialization, 
urbanization and agricultural modernization, Chinese food security has systemic characteristic, and single 
target is not conducive to Chinese long-term strategy layout. Thirdly, the focuses of the existing research are 
comprehensive food production capacity and main food producing area, the government, farmers and other 
responsibility subjects, future supply chain, the combination and systematic investigation of regional 
distribution and responsibility subject and the construction of operation mechanism on food security with 
Chinese characteristics. Therefore, the research is trying to constitute the new framework of strategic research 
on Chinese food security. 
3. A new framework: resource • structure • system 
The issue of food security does not depend on agriculture development itself, instead relies on a set of policy 
system and economic development. 1Food security will face three major tests which are resource, structures 
and system, judging from world conditions, national conditions, food conditions and national long-term 
development strategies China faces. Firstly, in recent years, the decreased Chinese arable land, the uneven 
spatial and temporal distribution of water resources, the spillover of the agricultural labor force, insufficient 
supply of agricultural science and technology and other pressures have become basic factors affecting food 
security. Secondly, with the basic solving on the issue of Chinese total food output recently, structure issue has 
become a key factor affecting food security. Thirdly, system supply is an important guarantee achieving the 
strategic objective of food security and “a fundamental factor determining the long-term economic 
performance1. 
Current Chinese food security research is mainly “discussing food on food”, lacks the overall investigation 
from industrialization, urbanization, agricultural modernization, globalization and other national strategic 
perspectives, makes more microcosmic discussion from the single influencing factors of food security and 
doesn’t take it as a systematic strategic project to study. Therefore, the research takes 
“resource-structure-system” as analytical framework and empirically analyzes resource constraints, structural 
contradictions and system bottlenecks that Chinese food security faces in order to develop effective public 
policy of food security. 
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Strategic operating mechanism of Chinese food security based on the new framework of 
“resources-structure- system”: From the perspective of system theory, Chinese food security is complex system 
engineering and is in the urgent need to establish the comprehensive and efficient operation mechanism of 
“resource protection-structure optimization-system perfecting”. Meanwhile, the subject of food security should 
follow the law of market economy, break through resource constraints, structural contradictions and 
insufficient supply system faced by Chinese food security utilizing national macropolicy, enhance the 
comprehensive support capacity of national food security and achieve the strategic objective of the national 
food security. 
4. The trilemma Chinese food security faces: resources • structure • system 
With the advancement of industrialization and urbanization, Chinese food security faces the trilemma, and 
prominent manifestation are resource constrains, structure contradictions and system lag. 
4.1 Prominent resource constraints 
4.1.1 The sharp drop of Chinese arable land, low utilization ratio and poor cultivated land directly threaten 
national food security.  
Firstly, a large number of arable land resources are occupied or consumed. From 1998 to 2010, Chinese 
arable land has decreased from 19.45 million mu to 18.25 million mu, 11 years decreases nearly 1.20 million mu 
with an average annual decrease of 1320 mu. Secondly, the utilization rate of Chinese rural land is low, and land 
waste is serious. According to statistics, Chinese rural residential land is 18.476 million mu (2.77 million mu), 
rural population per capita residential land is 259 square meters, more than the upper limit of the current 150 
square meters per capita. 1Thirdly, the overall quality of Chinese arable land resources is low. According to 
“The investigation and evaluation of Chinese arable land quality level”, the optimal lands only occupy 2.7% of 
the national arable land, higher land 30%, and lower land 67.3%.2 
4.1.2 The shortage of water resource and water quality-induced water have become the constrain factor of food 
production.  
The characteristics of water resources in China, such as large absolute quantity and small relative quantity, 
uneven geographical distribution and big seasonal and interannual changes et al, have seriously affected 
agricultural production layout and food production pattern. Spatial and temporal distribution of water resources 
is uneven; the resources of soil and water do not match; northern resource shortage is severe; northern arable 
land of Yangtze River Basin occupies 65% of the country's arable land, while the water resource is only 19% of 
the country. 
4.1.3 Who is responsible for farming has become a prominent issue of food security. 
At the certain level of labor productivity, it should ensure adequate food farmers to ensure the fixed target of 
total food output.6 However, current Chinese agriculture is obvious by-business and by-line, rural labor force 
appears seasonal and regional shortages, and labor force is in a serious shortage. According to statistics, the 
average annual growth rates of the number of national rural practitioners engaged in agriculture, forestry, 
animal husbandry and fishery industry in "Ninth Five-Year Plan" period, "10th Five-Year Plan" period and 
"Eleventh Five-Year" period are respectively 0.28%, -1.78% and -2.25%, in contrast, the average annual 
growth rates of the number of national rural practitioners engaged in industry are respectively 3.33%, 0.69%, 
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7.91% and 10.85%, which further reflects the sharp reality that the elements of agricultural labor input 
increasingly decreases. 
4.1.4 Low supporting capacity of agricultural science and technology.  
The technological contribution rate of Chinese food production improved only in 2002 from 2000 to 2010, 
an increase of 26.1% over the previous year, the technological contribution rates of rest years obviously 
declined. Especially in 2003 and 2007, respectively, declined 0.781 and 0.881 of the last year, and21.9% and 
11.9% compared with the last year, from the average of 10 years, the technical contribution rate declined 2% 
compared with the annual increase rate of food production. 1Meanwhile, the technological contribution rate of 
Chinese agricultural science and technology showed significant regional differences in characteristics. The 
agricultural technological contribution rate of Eastern, Middle, Western and Northeaster areas in 2011 are 
respectively 58.3%, 52.3%, 46.04% and 59.3%, and West is 7.46 percentage points lower than the national 
average level and 13.26 percentage points than Northeast; main food producing areas, balance areas and sales 
areas were respectively 55.2%, 45.7% and 58.2%, and food balance areas were 7.8 percentage points lower than 
the national average level. 
4.2 Prominent structure contradictions 
4.2.1 The prominent structure contradiction of food variety and supply and demand.  
From the sown area of Chinese main food varieties, it decreased from 120,587 one thousand hectares in 1978 
to 109,876 one thousand hectares in 2010 and has decreased 10711 one thousand hectares, except the areas of 
corn and beans are respectively 13539 and 2113 one thousand hectares, the sown areas of rice, wheat and potato 
tended to decrease by5548 one thousand hectares, 4926 one thousand hectares and 3046 one thousand hectares; 
from the planting structure of Chinese main food varieties, in which the sown areas of food crops occupying 
total sown area of crops declined from20.51%, 19.26% and 5.42% in 1995 to 55.92%, 15.10%, and 5.30% in 
2010, and only corn increased from 15.20% in 1995 to 20.23 percent in 2010.1 
4.2.2 Greater unevenness between grain production areas happens. 
The main area of China grain production is moving northward, more and more relying on the major grain 
production areas and the more favorable areas. It is estimated that the gross grain output of  China increased 
from 304,765,000 tons to 546,477,000 tons from 1978 to 2010, but the grain yield and cultivated area has 
undergone major changes in the south and north area respectively., the north area(including the northeast area, 
Beijing and Tianjin area, Jinjiluyu area, the northwest area) achieved 54.23% from 40.71% in national grain 
output,the southern area (the southeastern coastal area, the middle reaches of the Yangtze River, the southwest 
area) experienced a decrease from 58.89% to 45.77%; correspondingly,the cultivated area in the  north area 
rosed to 55.16% from 49.68% for the country’s total, and that the southe area dropped from 50.32% to 44.84% 
(table 1). 
Table1: 1978̚2010 Regional variation of China grain output and cultivated area 
natural regions 
grain output to the country’s total˄%˅ cultivated area to the country’s total˄%˅
1978 1990 2000 2008 2010 1978 1990 2000 2008 2010 
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( )
The northeast 11.85 13.12 11.52 16.88 17.60 13.38 12.40 13.41 17.24 17.41 
Beijing-Tianjin 0.99 1.02 0.58 0.52 0.50 0.96 0.83 0.60 0.49 0.48 
Jinjiluyu area 21.13 22.20 24.54 25.65 25.31 24.52 24.31 24.34 24.18 24.47 
The 
southeastern 
coastal area 
20.69 17.93 15.82 11.62 11.50 15.10 14.71 12.49 10.15 9.96 
The middle 
reach of 
yangtse river 
20.20 20.71 19.63 18.94 18.66 17.73 18.08 17.23 17.45 17.41 
The northwest 6.74 8.30 9.01 10.39 10.82 10.82 12.20 12.59 12.87 13.29 
The southwest 18.00 16.73 18.89 16.00 15.61 17.48 17.47 19.25 17.61 17.47 
Date sourse: Calculated according to the date from “Agricultural statics of new China in 60 years”, 
“Statistical year book of China 2010”, “Statistical year book of China 2011”. 
At the same time, the unevenness between supply and demand in the major grain production areas, the 
balance areas and the major sale areas is much greater. It is estimated that from 1990 to 2010, the grain output in 
China's major grain production areas rose to 75.36% from 73.87% of the country’s total, the cultivated areas 
rose from 69.57% to 71.49% of the country’s total, the cultivated areas in the major sale areas  fell to 5.63% 
from 9.93% of the country’s total (table 2). 
Table2: 1990̚2010 Regional variation of the major grain production areas,the major sale areas and the balance areas in China. 
Year 
Major production areas Balance areas Major sale areas 
cultivated area
˄kilohectare˅
proportion of the 
national
cultivated area
˄%˅
cultivated area
˄kilohectare˅
proportion of the 
national
cultivated area
˄%˅
cultivated area
˄kilohectare˅
proportion of the 
national cultivated 
area˄%˅
1990 78939.60 69.57 23256.50 20.50 11269.80 9.93 
1995 76965.30 69.93 22994.90 20.89 10100.20 9.18 
2000 73142.90 67.44 26424.90 24.36 8894.90 8.20 
2005 72568.36 69.59 24901.77 23.88 6808.25 6.53 
2006 73738.76 69.90 24937.51 23.64 6812.83 6.46 
2007 76156.37 72.09 23520.11 22.26 5961.88 5.64 
2008 76716.90 71.84 23978.30 22.45 6097.40 5.71 
2009 78010.27 71.58 24795.25 22.72 6216.24 5.70 
2010 78549.51 71.49 25134.87 22.88 6191.71 5.63 
Date sourse: Calculated according to the date from “Agricultural statics of new China in 60 years”, 
“Statistical year book of China 2010”, “Statistical year book of China 2011”. 
4.2.3 The cost structure of food security is tending to be complex.  
First, the income of grain-growing has been low for a long time, production costs have been rising instead. 
On one hand, a large number of rural labor have been brought into non-farm sector, leading to the sharp rise of 
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labor cost for grain production.; On the other hand, the prices for agricultural supplies such as crude oil and raw 
materials rise , increasing production costs. Second, agriculture natural risks, uncertainty of market risk result in 
increased cost of food reserves and circulation. 85% of China's grain are transported by traditional package 
grain mode with low level of automation, and under the backward mode of transport, logistics costs account for 
20 to 30% of the food sales prices from the production areas to the sales areas, 1-fold higher than in developed 
countries or so. 
4.2.4 Sharp changes of the main structure of grain production.  
Today, problems deriving from part-time agriculture, rural hollowing, agricultural labor force aging are 
impending. According to the survey and surveillance date of peasant-workers from 31 provinces in China in 
2009, the different age groups of the rural labor prefer different employment options; in the 20 to 29 age group, 
the rural labor  engaging in local farming, local non-farm and working-nonlocally account for 37.6%, 13.2% 
and 49.3% respectively, while proportion of the 40 to 49 age group of rural labor force engaging in local 
farming, local non-farm and working-nonlocally is 67.2%, 21.1% and 11.7%, respectively. Obviously, fewer 
number of rural young labor force is engaged in agriculture and food production, the food security situation is 
getting worse for shortage of labor force in grain production. 
4.3 Emergence of institutional bottleneck 
4.3.1 Rural land property rights system and agricultural resources protecting laws and regulations are not 
sound.
First, vague agricultural land property rights, nominalization of agent, the loss of agricultural land and the 
peasant land revenue being exploited has become a universal fact. Although China's rural land use right has 
been given to the family of farmers clearly, and can remain fixed for a long time, but because of the multiplicity 
that land property rights belong to multiple independent economic stakeholders, the agricultural land property 
rights is extremely vague along with nominalization of rural land property agent, and the economic role of the 
rural collective economic organizations get weak. Additionally driven by performance evaluation related to 
GDP target of local government of various levels and maximization of fiscal revenue, the main protecting body 
agricultural land is absent, local governments take the rural land as the only source of economic development 
and value-added benefits, occupying the fertile land crazily. Secondly, the existing “Agricultural Law”, “Land 
Management Law”, “Basic Farmland  Protection Ordinance” and “rural land contract management rights 
transfer management approach” are not timely amended . In the rapid process of industrialization and 
urbanization, basic food production resources keep declining, along with water pollution and environmental 
destruction. 
4.3.2 Food policy system is imperfect.  
At present, China has yet to set up food policy support system based on year-on-year growth mechanism of 
integrated financial subsidies involving food production, reserves, circulation, and consumption; natural and 
market risks policy security system about food production, circulation, reserves and consumption, food security 
risk dispersion mechanisms and risk protection mechanism is not perfect. At the same time, the lack of scientific 
regulation on food security policy support system greatly reduced policy performance, on one hand increasing 
grain production costs and lowering grain receipts; on the other hand, making the main body in grain production 
lack of ability to withstand natural and market risks. 
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4.3.3 The reform of circulation and reserve system of food market lags behind. 
 On one hand, food spot market is underdeveloped in China with the problem of region segmentation; food 
wholesale market layout is unscientific, market growth is not mature, lacking the feature of goods distribution, 
information dissemination and service guidance in a modern wholesale market; there are fewer varieties of 
goods, over-fluctuating food price and high-risk trade in grain futures market; price information of grain market 
supply and demand  is incomplete, lag, distortion, it is hard for government, farmers and food companies to 
grasp information about food supply and demand, and price, affecting the safety of the grain circulation. On the 
other hand, the unreasonable layout of China's grain reserves, excessive operational procedures, 
over-hierarchical reserve level, and region segmentation seriously reduces the area of food safety regulatory 
capacity.
4.3.4 Grain - related public goods and financial investment growth mechanism is not perfect.  
In recent years, China attaches great importance to the comprehensive grain production capacity, resulting in 
lag of grain logistics transportation facilities, the construction of storage facilities, which become weak link and 
affect food security. Meanwhile, the financial investment growth mechanism involving in the grain -related 
public goods has not been sound, the level of financial support for agriculture is still low. By the numbers, the 
total fiscal expenditure in 1978 was 112.21 billion yuan, and financial support for agriculture was 15.07 billion 
yuan, net financial agriculture spending was only 12.23 billion yuan, the total fiscal expenditure in 2010 
amounted to 8.98742 trillion yuan, financial support for agriculture was 857.97 billion yuan and financial net 
agricultural expenditure was 513.78 billion yuan. Compared to 1978, there was an increase of approximately 80 
times, 57 times, 42 times respectively; However, from the quality point of view, the agricultural financial 
expenditure to a proportion of total expenditure, financial net agricultural expenditure to the proportion of total 
expenditure, agricultural financial expenditure to GDP were reduced from 13.4% in 1978, 10.9%, 4.2% to 9.5% 
in 2010, 5.7%, 2.2%. 
5 Conclusion and discussion 
5.1 Major conclusion 
China's food security is a big "system",not just a simple production problems, to truly seize and address the 
crux of the food security, each link of the social reproduction should be generally investigated; China's food 
security is a big "strategy", involving national economic and social security. Food security strategies, objectives 
and layout should be optimized based on the vision of industry and employment structure transformation, 
industrialization and urbanization. Therefore, China's food security strategy research should follow the "actual 
basis (resources) - key aspects of the theoretical framework of the (structure) - an important guarantee (system), 
to clarify the logic associated with the target collection (food safety), to achieve resource protection, structural 
optimization, system with the organic unity of the food security objectives. 
5.2 Further discussion 
As research about China food security system deepens, after the national food safety system gets well 
constructed, strategic focus should gradually be redirected to the market's ability to regulate and control, 
technical support capabilities, major natural disaster prevention capability, regional implementation capabilities 
and system comprehensive support capabilities as the core content of national food security. At the same time, 
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strengthening the theoretical and applied research on global food security issues, especially food security in 
developing countries and regions, should be a shared responsibility in the world. It will be the author’s next 
investigation emphasis as well. 
Acknowledgements
Key Project of National Social Science Foundation “Research on strengthening of agriculture foundation a
nd insurance of national food security strategy” (Grant No.: 08AJY034). 
References 
[1] Luther Tweeten:The Economics of Global Food Security ,Review of Agricultural Economics - Volume 
21,Number 2,2000㧦473.
[2] Douglas • C • Northrop. Institutions, Institutional Change and Economic Performance[M]. Shanghai: 
Shanghai People's Publishing House, Joint Publishing, 2011,1:147. 
[3] Ministry of Land and Resources: National land remediation plan (2011 to 2015). 
[4] Ministry of Land and Resources: Survey and Evaluation of Chinese Quality Grade of Arable Land 
(2009).
[5] Fengyu Zou. Food Economic Geography[M]. Beijing: China Material Press, 2011,7:20,29. 
[6] Chengyu Liu. Land Property Rights Governance"Dilemma" of Farmland Protection Horizons and the 
Reform of National Food Security [J].2011 (12): 47. 
[7] Rural Social Survey Division of the National Bureau of Statistics. Agricultural Statistics Compilation 
In Three Decades Of Reform And Opening Up (2011 ~ 2012)[M]. Beijing: China Statistics Press, 2009,1:36. 
[8] Chinese Academy of Social Sciences Institute, Rural Social Survey Division of the National Bureau of 
Statistics. Analysis and Forecast On Economic Situation In Rural Areas In China (2011 ~ 2012)[M]. Beijing: 
Social Sciences Academic Press, 2012,4:208. 
[9] National Bureau of Statistics: China Statistical Yearbook (1979 To 2011). 
[10] Cai Fang Et Al, China's Population and Labor Issues Report (2011) [M]. Beijing: Social Sciences 
Documentation Publishing House, 2011,8:003. 
